Effects of meta-substituent of 3,4 ′ /4,3 ′ /3,3 ′ -substituted benzylideneanilines (XBAYs) on the electrochemical reduction potentials (E (Red) ) were investigated, in which 49 samples of target compounds were synthesized, and their reduction potentials were measured by cyclic voltammetry. The substituent effects on the E ( ′ -substituted XBAYs, X group contributes less to 3,4 ′ /4,3 ′ /3,3 ′ -substituted XBAYs, while Y group contributes more to them. Additionally, it was observed that either para-substituted XBAYs or meta-substituted XBAYs, the substituent effects of X are larger than those of Y on the E (Red) of substituted XBAYs.
I. INTRODUCTION
In the molecule of benzylideneanilines (abbreviated as XBAYs, XPhCH=NPhYs), CH=N is a bridge linking two aromatic rings, in which one ring carries substituent X and another ring carries substituent Y. Changes of X and Y in XBAY can affect its molecular overall electron distribution and its properties. Therefore, the substituent effects play an important role in the studies of this kind of compounds, and attain great interest in recent years [1−3] . In addition, substituent effects are also the focus of quantitative structure property/activity relationship (QSPR/QSAR) [4−6] .
Based on the mechanism of electrochemical reduction, the reduction progress of title compounds and their derivatives firstly carried out on the carbon atom of CH=N, and the more positive charge the carbon atom has, the easier the XBAY is to be reduced and the more positive its potential value is [7−10] . So, the electrochemical reduction potentials E (Red) values of XBAYs can be determined by the charge of the carbon atoms which is affected by the substituents of X and Y. In previous reports, the substituent effects on the reduction potentials of XBAYs or the analogous compounds were studied [11−13] . For example, Celik et al. ever analyzed the effects of para-substituents on the half-wave potentials of several substituted benzaldehyde oximes and acetophenone oximes, and pointed out that their half-wave potentials could be correlated well with Hammett substituent constant σ [12] . Their work promotes the studies of the substituent effects on the analogous compounds in the field of electrochemistry [12] . The previous studies mostly placed emphasis on the substituent effects by changing the kind of substituents. However, there are few quantitative structure property/activity relationship studies about the substituent effects by changing the position of the substituents.
Recently, Cao et al. analyzed the substituent effects on the E (Red) for 52 samples of 4,4 ′ -disubstituted XBAYs, and obtained a four-parameter equation [14] , as shown in Eq.(1), in which σ F (X) is the inductive ef-fect of X, σ R (X) and σ R (Y) are the conjugative effectsof X and Y respectively, σ ex CC (X) is the excited-state substituent constant of X.
In Ref. [14] , the E (Red) values of the 52 samples of 4,4 ′ -disubstituted XBAYs were not corrected by ferrocene. In this work, their E (Red) values were corrected by ferrocene [15] , and a modified regression equation was obtained (shown as Eq. (2)). 
II. EXPERIMENTS

A. Preparation of XBAYs
The substituted benzylideneanilines were all synthesized with the solvent-free method according to Fig.1 [24, 25] . They were purified with anhydrous alcohol, and were confirmed with 1 H NMR and 13 C NMR. The NMR spectra were recorded with Bruker AV 500 MHz in CDCl 3 at room temperature at an approximate concentration. The detailed data of the synthesized compounds are available in the supplementary materials.
B. Measurment of redox potentials
The electrochemical experiments were carried out by cyclic voltammetry (CV) and using a CS300 electrochemical apparatus in deaerated acetonitrile under nitrogen atmosphere at 298 K. n-Bu 4 NPF 6 (0.1 mol/L) in acetonitrile was employed as the supporting electrolyte. A standard three-electrode cell consists of a glassy carbon disk as work electrode, a platinum wire as a counter electrode, and 0.01 mol/L AgNO 3 /Ag (in 0.1 mol/L n-Bu 4 NPF 6 /acetonitrile) as reference electrode. The scanning speed was 50 mV/s. Ferrocene was taken as an external reference. For example, Fig.2 is the cyclic voltammetric curve of m-FBANMe 2 -p. 
III. RESULTS AND DISCUSSION
Forty-nine samples of 3,4
′ /4,3 ′ /3,3 ′ -substituted benzylideneanilines were synthesized and their E (Red) were measured by CV method. Their E (Red) values corrected by ferrocene were summarized in Table I .
Firstly, the parameters in Eq.(2) were assumed to be applicable for correlating with the E (Red) of the 3,4 ′ /4,3 ′ /3,3 ′ -substituted XBAYs. So the correlation between the experimental E (Red) values of Table I with the parameters σ F (X), σ R (X), σ R (Y) and σ ex CC (X) was carried out, and Eq.(3) was obtained.
As seen from Eq.(3), its correlation result is not good enough and worse than that of Eq.(2). The coefficients of the parameters in Eq. (2) were different from those of corresponding parameters in Eq. (3), as well as their intercepts. It implies that the factors affecting the E (Red) of 3,4 ′ /4,3 ′ /3,3 ′ -substituted XBAYs may be different from those of para-substituted XBAYs. Therefore, we used the parameters listed in Table I to make regression analysis against the E (Red) values of the 49 samples once again, and obtained the optimality equation (Eq. (4)). The para-substituent were taken from Ref. [17] , the meta-substituent were taken from Refs. [18, 19] . b E (Red)expt. were measured by CV method and E (Red)calcd. were calculated by Eq.(4). ′ -substituted XBAYs. Here the relative importance of parameters in each equation is investigated from the relative contributions (ψ r ) or fraction contributions (ψ f ) of the corresponding parameters to E (Red) [20, 21] .
The m i andX i are the coefficient and the average value of the ith parameter in each equation, and the R is the correlation coefficient of each equation. The sum is over the parameters in the equations. The contribution results for the corresponding parameters of the equations are all shown in Table II . substituted XBAYs, so the σ(X) and σ(Y) were employed in Eq.(4). It should be paid attention that the effects of X group on the E (Red) are larger than that of Y group in both 4,4 ′ -substituted XBAYs and 3,4 ′ /4,3 ′ /3,3 ′ -substituted XBAYs. The reasons may be as follows: the distance between X and carbon atom of CH=N is closer than that between Y and the carbon atom, and the aniline ring with Y group is twisted out of the C−C=N−C plane by 41
• −55
• exhibited by crystal structures of XBAY molecules [22, 23] , which may hinder the transmission of the conjugative effect some what from Y to the CH=N.
IV. CONCLUSION
An optimality equation (Eq. (4) 
